CD137-CD137L interaction modulates neointima formation and the phenotype transformation of vascular smooth muscle cells via NFATc1 signaling.
Vascular smooth muscle cell (VSMC) phenotype transformation is an important event in the formation of vessel neointima during lesion progression. CD137 can accelerate plaque formation, but the underlying mechanisms of this process remain unknown. Thus, we investigated the effect of CD137 signaling on VSMC phenotype transformation and potential mechanism underlying this transformation. Mouse recombinant CD137L and anti-CD137 antibody were used to activate or block the CD137 signaling way, respectively. Real-time PCR, immunofluorescence, and western blot analyses were performed to detect the expression of NFATc1 and phenotype markers such as SM-MHC, α-SMA, and vimentin in vivo or in vitro. Inhibition of NFATc1 expression was established by small interfering RNA (siRNA) and lentivirus in vitro and in vivo, respectively. Plenti-virus vector was constructed to overexpress NFATc1. Transwell assay was used to detect the migration ability of cells. The expression of NFATc1 was significantly upregulated by treating VSMCs with CD137L. The contractile phenotype markers decreased, while the synthesis phenotype marker and cell migration increased after CD137 stimulation. This phenomenon can be blocked by combined use of anti-CD137 antibody or siRNA of NFATc1. Overexpression of NFATc1 caused the VSMC phenotype transformation independently. In conclusion, the CD137-CD137L pathway plays an important role in regulating VSMC phenotype transformation via activation of NFATc1 signaling pathway.